Distinctive hippocampal and amygdalar cytoarchitectural changes underlie specific patterns of behavioral disruption following stress exposure in an animal model of PTSD.
Alterations in cytoarchitecture and molecular signaling have been observed in adaptive and maladaptive responses to stress and presumably underlie the physiological and behavioral changes observed. The relationship between behavioral responses to stress exposure and changes in cytoarchitecture of subregions of the hippocampus and amygdala was investigated in an animal model of PTSD. Behaviors in elevated plus-maze and acoustic startle response tests were assessed in rats 7 days after exposure to predator scent stress. Brains were harvested 24h later. Neurons from CA1, CA3, and dentate gyrus subregions and basolateral amygdala were reconstructed and subjected to Sholl analysis and spine density estimation. Glucocorticoid receptor, brain-derived neurotrophic factor, phospho-NR1-Ser-889, phospho-GluR1-Ser-845, phospho-calcium/calmodulin dependent protein kinase II-Thy-286, post-synaptic density protein 95 and phospho-CREB-Ser-133 were evaluated in the hippocampus. Data were analyzed by retrospective classification of individual rats into three behavioral response groups. The extent and distribution of changes in the morphology of hippocampal and amygdalar dendrites was significantly associated with stress-induced behavioral response classification. Extreme (PTSD-like) behavioral disruption was associated with extensive neuronal retraction in the hippocampus and proliferation in the amygdala. Neither structure displayed such changes in minimal behavioral responders. Partial behavioral response was associated with identical changes in the hippocampus only. Patterns of change in requisite molecular signaling genes and endophenotypic markers corresponded to the structural and behavioral responses. The extent and distribution of changes in the cytoarchitecture of hippocampal and amygdalar subregions is directly related to the pattern of behavioral response of the individual to stress exposure.